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Abstract 

The skull and the jaw adductor musculature is investigated in two chamaeleonid 
genera, Bradypodion and Chamaeleo. The skull is analysed in cladistic terms, and a series 
of derived character states is defined. The structure of the casque and the configuration 
of the external naris show Brookesia to be the relatively most primitive chamaeleonid 
genus. The influence of the development of a casque and of large eyes on the differentia¬ 
tion of the jaw adductors is analysed. The casque formation results in an enlargement 
of the medialis — and profundus — layers of the external adductor. Mesokinesis is 
lacking in chamaeleons, streptostyly is variably developed. 


INTRODUCTION 

The Chamaeleonidae form a highly specialised group of lizards, sometimes referred 
to a separate infraorder Rhiptoglossa (Camp 1923), but generally thought to be related 
to the Iguania, more specifically to the Agamidae. The Chamaeleonidae show an array 
of structural specialisations. These include the lateral compression of the body, the 
development of a diverticulate lung structure, the development of zygodactyly, tongue 
structure and function, the enlargement of the eyes which achieve independent mobility 
and the development of a casque. The last two features are prone to influence the struc¬ 
ture of the jaw adductor musculature. The large eyes would restrict the development of 
the jaw adductors anteriorly. On the other hand, the extension of the parietal and squam- 
osals into a casque-shaped occiput greatly enlarges the upper temporal and posttemporal 
fossae, thus allowing the expansion of the jaw adductors in a posterodorsal direction. 
In a previous paper (Rieppel 1979), I pointed out that an expansion of the medialis 
— and profundus — layers of the external adductor takes place in those squamates 
which have lost the upper temporal arch and closed the posttemporal fossa such as 
amphisbaenids and snakes. Thus it was felt interesting to investigate changes in the 
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structure of the jaw adductors in chamaeleons which retain all the primitive skull arches 
but develop a casque-shaped occiput. 

An investigation of the chamaeleonid jaw adductor musculature is all the more 
important to clarify the many contradictions that exist in the descriptions given by 
Lakjer (1926) and Poglayen-Neuwall (1954) and summarised by Haas (1973). Dif¬ 
ferent views are expressed on the differentiation of the constrictor internus dorsalis group 
as well as of the pseudotemporalis muscle and on the interpretation of the external 
adductor. The skull of chamaeleons is rather well known from a number of descriptions 
and published comments among which are those of Parker (1881), Siebenrock (1893), 
Methuen & Hewitt (1914), Brock (1941), Engelbrecht (1951) and Frank (1951). 

MATERIAL AND METHODS 

My own investigations are based on two specimens of Bradypodion pumilus (Gmelin) 
(ZMUZ 121229, 121742) and on one specimen of Chamaeleo melleri (Gray) (ZMUZ 
125 812), all of which were generously made available by Prof. V. Ziswiler from the 
Zoologisches Museum der Universitat Zurich (ZMUZ). The specimens were dissected 
under a dissection microscope, the skulls were then cleaned in a commercial bleaching 
solution. All drawings were done with a camera lucida. 

THE SKULL 

The skulls of Bradypodion pumilus and of Chamaeleo melleri will be briefly discussed, 
emphasising differences in structure that might influence the differentiation of the jaw 
adductor musculature. 

The premaxilla of chamaeleons is generally small and unpaired, and usually said 
to be toothless. However, two vestigial teeth have been observed in Rhampholeonplatyceps 
(Frank 1951), Brookesia (Siebenrock 1893) and in Chamaeleo vulgaris (Siebenrock 1893, 
contra Parker 1881). Although Engelbrecht (1951) notes the absence of premaxillary 
teeth in Bradypodion pumilus , I find the indication of two vestigial teeth which have 
completely fused with the premaxilla in both of my specimens. However, only histological 
investigation could tell whether these are true teeth or only paired bony projections from 
the transverse process of the premaxilla. 

The vomerine process of the premaxilla is reduced. Behind it, the palatal shelves of 
the maxillae meet in a broad suture, thereby excluding the premaxilla from a contact 
with the vomer. Narrow palatal processes of the maxillae which meet behind the pre¬ 
maxilla or at least closely approach each other are observed in a number of lizards 
(Jollie 1960) including advanced geckos ( Tarentola : El-Toubi & Khalil 1952), but the 
broad palatal contact of the maxillae appears to be a feature which chamaeleons share 
only with some agamid genera (Siebenrock 1895). 

The vomer is usually unpaired in chamaeleons. In Bradypodion pumilus , the vomer 
is notched anteriorly and posteriorly thus indicating its origin from an originally paired 
element. 

The nasals are usually fused in chamaeleons, except in cases such as Rhampholeon 
where an elongated nasal process of the premaxilla meets an anterior process of the 
frontal, thus separating the nasals from each other. 

The relationship of the nasal to the external naris in chamaeleonid skulls is a prob¬ 
lem that needs further discussion. In Brookesia , the nasal enters the dorsal margin of 
the external naris (Siebenrock 1893), as it is typical for lizards in general. In Bradypodion 
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Fig. 1. 

The skull of Bradypodion pumilus (Z^VtUZ 121742) in left lateral and dorsal view. Scale equals 5 mm. Abbreviations: ang, angular; ar, articular 
bo, basioccipital; bs, basisphenoid; c, coronoid; d, dentary; ec, ectopterygoid; f, frontal; j, jugal; 1, lacrimal; m, maxilla; n, nasal; p, parietal 
pi, palatine; pm, premaxilla; pof, postorbitofrontal; prf, prefrontal; prfo, prefrontal fontanclle; pt, pterygoid; q, quadrate; sang, surangular 

so, supraoccipital; sq, squamosal; st, supratemporal; v, vomer. 
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pumilus (Fig. 1), as well as in Chamaeleo (Fig. 2, and Parker 1881), the nasal does not 
enter the external naris. Rather, there is a prefrontal fontanelle lying lateral to the nasal. 
In the (juvenile?) skull of Rhampholeon platyceps described by Frank (1951), the pre¬ 
frontal does not meet the maxilla along the dorsal margin of the external naris. Con¬ 
sidering the bony skull, the external naris is thus confluent with the prefrontal fontanelle. 
It is only a cartilaginous lateral extension of the cupola anterior of the nasal capsule 
which separates the external naris from the prefrontal fontanelle anterodorsally (Frank 
1951: 55). Thus one might conlude that starting from the primitive configuration of the 
external naris as observed in Brookesia , the external naris in other chamaeleons has 
become expanded mesially to include the area of a prefrontal fontanelle. This stage is 
observed in the specimen of Rhampholeon platyceps described by Frank (1951). If now 
the anterior process of the prefrontal is elongated so as to meet the maxilla, the enlarged 
external naris is subdivided into a mesial prefrontal fontanelle proper and a lateral 
external naris, now bordered dorsally (mesially) by the maxilla and prefrontal. 

The frontal is fused in chamaeleons. If a pineal opening is present, it lies within 
the frontal, and not within the parietal as in most other lizards (the position of the pineal 
foramen is variable in the Agamidae: Siebenrock 1895). Engelbrecht (1951) found 
the pineal foramen to lie right on the fronto-parietal suture in Bradypodion pumilus , but 
this is contradicted by both of my specimens. Possibly, Engelbrecht (1951) was de¬ 
scribing a juvenile specimen in which the frontal had not yet completely ossified. The 
frontal enters the dorsal margin of the orbit in Brookesia (Siebenrock 1893), in Rham¬ 
pholeon (Frank 1951) as well as in Bradypodion (Fig. 1). In other chamaeleons such as 
Chamaeleo melleri (Fig. 2) or Chamaeleo vulgaris (Parker 1881), the frontal is excluded 
from the dorsal margin of the orbit by a contact of the prefrontal with the postorbito- 
frontal. 

The presence of a lacrimal is variable within the genus Chamaeleo (Engelbrecht 
1951). It is present in Chamaeleo melleri (Fig. 2) as well as in Chamaeleo vulgaris (Parker 
1881). The lacrimal is absent in Brookesia (Siebenrock 1893), Rhampholeon (Frank 
1951) and Bradypodion (Fig. 1; Brock 1941). Parker (1881) described a lacrimal in 
Bradypodion pumilus , but he was obviously misidentifying a posterodorsal process of 
the maxilla supporting the prefrontal along the anterior margin of the orbit. 

In chamaeleons, the postorbitofrontal extends ventrally deep to the jugal to meet 
the ectopterygoid. To my knowledge, this feature is observed in some agamids only 
(Siebenrock 1895) among other lizards. 

The upper temporal arch shows two basic modifications in chamaeleons. In Brookesia 
(Siebenrock 1893), Rhampholeon (Frank 1951) and Bradypodion (Fig. 1), the squamosal 
does not establish a contact with the dorsal tip of the jugal. Such a contact, also observed 
in some agamids (Siebenrock 1895) as well as in Iguana (personal observation) is observed 
in Chamaeleo (Fig. 2). 

Similarly, there are two basic types of casque construction in chamaeleons. In 
Brookesia (Siebenrock 1893) and in Bradypodion (Fig. 1), the parietal forms a tapering 
platform extending in a posterodorsal direction to form the casque. The platform bears 
a ventral sagittal crest which meets the sagittal crest of the supraoccipital. Posterolat- 
erally, the parietal bears lateroventral processes which meet the ascending processes of 
the squamosals along the posterior margins of the upper temporal fossae. The latero¬ 
ventral processes of the parietal correspond to the supratemporal processes of the 
parietal in other lizards without casque formation (Methuen & Hewitt 1914; Brock 
1941; and below). 

In Rhampholeon (Frank 1951) and in Chamaeleo (Fig. 2), the parietal casque does 
not form any platform but only a sagittal crest, supported ventrally by the supraoccipital. 
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The parietal bears no lateroventral processes. Instead, the ascending process of the squam¬ 
osal is extended to meet the posterodorsal tip of the parietal crest. Hence it is the squam¬ 
osal alone which forms the posterior margin of the upper temporal fossa. 

The casque formation in chamaeleons greatly increases both the upper temporal and 
the posttemporal fossae. The difference in casque construction will bear on the differen¬ 
tiation of the muscles associated to these temporal fossae, as will be shown below. 



Fig. 2. 

The skull of Chamaeleo melleri (ZMUZ 125812) in left lateral view. 
Scale equals 10 mm. Abbreviations as in Fig. 1. 


The supratemporal in chamaeleons is reduced to a small splint of bone lying along 
the mesiocaudal edge of the ventral ramus of the squamosal. It has entirely lost its 
primitive connection to the parietal, another feature characteristic of chamaeleons. 

Yet another specialisation of chamaeleons is the type of quadrate suspension. The 
cephalic condyle of the quadrate forms two distinct heads anteriorly. The lateral head 
articulates with the anterior surface of the squamosal, while the anteromesial head 
(« pedicel » of Parker 1881: 90) articulates with the crista prootica. This arrangement, 
which is unusual among lizards, will have its bearing on cranial kinesis as discussed below. 

| 
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A further peculiarity of the chamaeleonid skull concerns the pterygoid. The quadrate 
ramus of the pterygoid is expanded into a wing-shaped structure. The pterygoid fails to 
contact the quadrate but is only in ligamentous connection with the latter. 

The lower jaw is notable in that it lacks a well developed retroarticular process. 


JAW ADDUCTOR MUSCULATURE 

In chamaeleons, the levator anguli oris (la) forms two heads. The anterior head 
originates from the upper temporal arch, the posterior head from the quadrate. The 
two heads may be weakly (Bradypodion pumilus , Fig. 3A) or distinctly (Chamaeleo me ller i. 
Fig. 4 A) separated from each other.. 

Upon removal of the la and of the rictal plates, the m. adductor mandibulae externus 
superficialis (lb) is exposed (Fig. 3 B). Its origin is from the mesial surface of the upper 
temporal arch and from the anterolateral edge of the quadrate. The insertion is into the 
dorsolateral surface of the lower jaw deep to the rictal plates and quadrato-maxillary 
ligament. Deeper lb — fibres grade into the m. adductor mandibulae externus medialis 
in that the fibres achieve a more acute insertional angle (Fig. 3 C). 

The medialis — layer originates with an anterior portion from the dorsal and caudo- 
dorsal edges of the upper temporal fossa which are formed by the parietal and squamosal 
extended into a casque. These fibres insert into the dorsal part of the lateral septum of 
the bodenaponeurosis which extends upwards from the coronoid process (Fig. 3 D). 
Fibres which originate from the mesial surface of the posterior end of the upper temporal 
arch (squamosal) and from the cephalic condyle of the quadrate insert into the ventral 
part of the caudal surface of the lateral septum of the bodenaponeurosis. Medialis — 
fibres which originate from the lateral part of the shaft of the quadrate insert into a 
posterior sheet of the bodenaponeurosis which raises up vertically from the dorsal edge 
of the lower jaw behind the coronoid process. 

The lateral septum merges into the anterior edge of the anterior sheet of the boden¬ 
aponeurosis. The latter is a rather narrow, fan-shaped structure which raises up from 
the coronoid process to extend far into the upper temporal opening towards the casque. 
Into the lateral surface of this anterior sheet of the bodenaponeurosis insert deeper 
medialis-fibres which originate from the parietal and ascending process of the squamosal 
(Fig. 3 E). 

In chamaeleons, the bodenaponeurosis has become differentiated into a high anterior 
and a low posterior sheet. Fibres which originate from the lateral part of the anterior 
slope of the quadrate insert into the lateral surface of the posterior sheet. Fibres which 
originate from deeper parts of the anterior slope of the quadrate insert into the mesial 
surface of the posterior sheet (Fig. 3 E). By definition, these deeper fibres would have 


Fig. 3. 

The lateral jaw adductor musculature in Bradypodion pumilus. Abbreviations: amem, adductor 
mandibulae medialis; amep (3«-3c), adductor mandibulae externus profundus (heads 3 a to 3c); 
ames (16), adductor mandibulae superficialis (head 16); bo.ap, bodenaponeurosis; dm, depressor 
mandibulae; lao, levator anguli oris; map, m. adductor posterior; m.pt, m. pterygoideus; 
ps.p, pseudotemporalis profundus; ps.s, pseudotemporalis superficialis; r.pl, rictal plate. 
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to be considered as part of the profundus-layer, but by their site of origin these fibres 
correspond to the medialis-layer as it is observed in other lizards. A quadrate aponeurosis 
is lacking. 

The portio 3a of Lakjer (1926) cannot be clearly defined in chamaeleons. It corres¬ 
ponds to fibres which originate from the anteromesial edge of the quadrate and which 
insert into the dorsomesial edge of the lower jaw deep to the posterior sheet of the 
bodenaponeurosis (Fig. 3 F). 

The formation of the casque in chamaeleons has resulted in an increase of the m. 
adductor mandibulae externus profundus, in particular of the 3b-head. 

In Chamaeleo melleri , this muscle originates from the sagittal crest of the parietal 
deep to the medialis-layer (Fig. 4B). It inserts into the mesial surface of the anterior 
sheet of the bodenaponeurosis. The 3b has expanded anteriorly along the parietal crest 
so as to cover the pseudotemporalis superficialis in lateral view. 

Primitively in lizards, the 3b-head is associated to the posttemporal fossa; it orig¬ 
inates from its dorsal margin, i.e. from the lower surface of the supratemporal and of 
the supratemporal process of the parietal. In Chamaeleo melleri , the ascending process 
of the squamosal is the only bone bordering the posttemporal fossa dorsally, thereby 
separating the latter from the upper temporal opening and at the same time forming 
the caudal margin of the casque. Consequently, the 3b shows no origin from the dorsal 
margin of the posttemporal fossa. 

In Bradypodion pumilus , the casque has a different structure. The parietal forms a 
roof, and it bears ventrolateral processes which are homologous to the supratemporal 
processes of the parietal in other lizards. Thus the dorsal margin of the posttemporal 
fossa is formed in its dorsal part by the ventrolateral process of the parietal and in its 
ventral part by the ascending process of the squamosal. The 3b originates from the lower 
surface of the parietal casque deep to the medialis-layer. In addition there is a distinct 
head which originates from the ventrolateral process of the parietal (Fig. 3 F). These 
fibres, which are lacking in Chamaeleo melleri , correspond to the 3b-head which in other 
lizards originates from the dorsal margin of the posttemporal fossa. They corroborate 
the homology of the ventrolateral process of the parietal in Bradypodion with the supra¬ 
temporal process of the parietal in other lizards. As in Chamaeleo melleri , the 3b-fibres 
in Bradypodion pumilus have extended anteriorly so as to cover the pseudotemporalis 
superficialis in lateral view (Fig. 3 F). Their insertion is into the mesial surface of the 
anterior sheet of the bodenaponeurosis. 

The 3c-head of chamaeleons is of typical lacertilian structure. It originates from the 
lateral surface of the prootic as well as from the anterior and anterodorsal surface of 
the paroccipital process. It inserts into basal parts of the mesial surface of the anterior 
sheet of the bodenaponeurosis. A few fibres insert directly into the mesial surface of the 
coronoid process (Fig. 3 G). 

The m. adductor posterior is a rather large muscle. It originates from the mesial 
edge of the quadrate, from the membrane between quadrate, prootic and pterygoid and 
from the dorsolateral part of the pterygoid wing. The insertion is into the mesial surface 
of the surangular between the coronoid process and the mandibular joint (Fig. 3 G). 

The pseudotemporalis superficialis muscle originates from the anteromesial edge of 
the casque (Fig. 3 H). The insertion is into the dorsal part of a small tendinous raphe 
which raises up from the coronoid process deep to the bodenaponeurosis. 

The pseudotemporalis profundus originates from the anterior edge of the prootic 
and from the membranous sidewall of the braincase in front of it. Anterior fibres insert 
into the basal part of the posterior surface of the insertional tendon of the pseudotem¬ 
poralis superficialis. Deeper and posterior fibres insert directly into the mesial surface 
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Fig. 4. 

Jaw adductor muscles in Chamaeleo melleri. Abbreviations as in Fig. 3. 
















442 


OLIVIER RIEPPEL 


of the lower jaw posteroventral to the coronoid process. The pseudotemporalis profundus 
lies entirely in front of the mandibular branch of the trigeminal nerve. 

The superficial (ventral) head of the pterygoideus muscle originates from the ventral 
edge and ventromesial surface of the pterygoid wing. It inserts into the lower edge and 
ventrolateral surface of the lower jaw. 



Fig. 5. 

The protractor pterygoidei of Bradypodion pumilus in ventral view. 
Abbreviations: pr.pt, protractor pterygoidei; others as in Fig. 1. 


The deep (dorsal) head of the pterygoideus muscle originates from the lateral surface 
of the caudoventral part of the pterygoid wing. It inserts into the mesial surface of the 
lower jaw ventral and anteroventral to the mandibular joint. 

I was unable to identify a levator pterygoidei muscle. Lakjer (1926) described this 
muscle in Chamaeleo , but the muscle is stated to be absent by Brock (1941), Engelbrecht 
(1951), Frank (1951) and Poglayen-Neuwall (1954). 

In Chamaeleo melleri, the protractor pterygoidei is weakly developed. It originates 
from the caudodorsal edge of the distal part of the basipterygoid process and inserts 
into the mesial surface of the pterygoid wing. In contrast, the protractor pterygoidei is 
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strongly developed in Bradypodion pumilus (Fig. 5). It originates from the caudodorsal 
edge of the entire basipterygoid process. It inserts into the mesiodorsal margin of the 
pterygoid wing and, with a strong head, into the ligament which attaches the pterygoid 
wing to the quadrate. The muscle thus acts as a protractor quadrati. 


DISCUSSION 

The above description of the jaw adductor musculature in two chamaeleons sup¬ 
ports Lakjer’s (1926) views rather than Poglayen-Neuwall’s (1954) as far as the inter¬ 
pretation of the external adductor is concerned. There definitely is an lb-layer which 
originates from the upper temporal arch and which inserts into the lateral surface of 
the mandible deep to the rictal plates. This muscle has not been observecTby Poglayen- 
Neuwall (1954). Consequently, the latter author identifies as lb-layer fibres which 
according to Lakjer’s (1926) and to the present account are to be considered as medialis- 
layer, inserting into the posterior sheet of the bodenaponeurosis. 

Whether the posterior sheet of the bodenaponeurosis raising up from the dorsal 
edge of the lower jaw behind the coronoid process is indeed part of a primitive bodennapo- 
neurosis is questionable. If it is, the bodenaponeurosis of chamaeleons would be of the 
primitive broad-based type. On the other hand, this tendinous sheet intersects those 
muscle fibres which originate from the shaft of the quadrate, i.e. the medialis-layer, and 
as such it lies more laterally than the bodenaponeurosis in other lizards. 

In chamaeleons, the tendons raising up from the coronoid process (bodenaponeurosis 
and its anterior septum of the external adductor; insertional tendon of the pseudotem- 
poralis) receive no fibres into the basal part of their anterior surface. This fact may be 
correlated with the large eyes. The muscular arrangement prevents a compression of 
the eye upon contraction of the jaw adductors. 

The development of a casque in chamaeleons results in an enlargement of the 
medialis- and profundus-layers of the external adductor. Their site of origin becomes 
extended in a posterodorsal direction. It has been shown previously (Rieppel 1979) that 
the loss of the upper temporal arch and the development of a closed braincase in amphis- 
baenids and snakes has the same effect, i.e. the spread of the medialis- and profundus- 
layers of the external adductor to the temporalis-position of Save-Soderbergh (1945). 
The superficialis-layer of the external adductor is a muscle strictly associated to the 
upper temporal arch. 

The examination of the skull of the Chamaeleonidae reveals some derived features 
which the family shares with at least some agamids: they include the reduction of the 
transverse process of the premaxilla, the broad contact of the maxillae behind the pre¬ 
maxilla in the palate and the contact of the postorbitofrontal with the ectopterygoid 
deep to the jugal. The formation of a casque, the wing-like structure of the pterygoid 
which fails to meet the quadrate and the type of quadrate suspension are features charac¬ 
teristic of the Chamaeleonidae only. Other features such as the modification of the 
external naris, the loss of the lacrimal, the exclusion of the frontal from the dorsal 
margin of the orbit and the contact of the jugal with the squamosal are variable within 
the Chamaeleonidae and distributed in a mosaic pattern. 

Within chamaeleons, two types of casque construction are observed, represented in 
the present paper by Bradypodion pumilus and Chamaeleo melleri. In Bradypodion pumilus , 
the parietal forms a roof, and it bears lateroventral processes which are lacking in 
Chamaeleo melleri. The origin of the 3b-head from the lateroventral process of the parietal 
corroborates the latter’s homology with the supratemporal process of the parietal in 
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other lizards. The latter borders the posttemporal fossa dorsally and gives rise to 3b-fibres 
in all lizards which have not evolved a closed occiput. Thus by outgroup comparison 
with other lizards it is possible to postulate that the casque structure of Bradypodion is 
primitive relative to that of Chamaeleo. The primitive casque structure along with the 
primitive configuration of the external naris (Siebenrock 1893) indicate that Brookesia 
is the most primitive chamaeleonid genus. The genera Bradypodion , Rhampholeon and 
Chamaeleo share the derived feature of a prefrontal fontanelle. The genera Rhampholeon 
and Chamaeleo share the derived type of casque structure. 

Chamaeleons have lost mesokinesis (Versluys 1912; Frazzetta 1962). In lizards 
which are mesokinetic, some point of mobility must exist either in the postorbital or in 
the upper temporal arch. Usually, the jugal is movably connected with the postorbito- 
frontal; rarely, mobility exists between the postorbitofrontal and squamosal (Xeno- 
saurus). In chamaeleons, the postorbitofrontal extends ventrally deep to the jugal to 
meet the ectopterygoid. This firmly locks the postorbital arch, a feature associated with 
the loss of mesokinesis. The lack of both meso- and metakinesis in chamaeleons results 
in the obliteration of the palatobasal articulation. A synovial (euar thro dial) palatobasal 
articulation was described in Rhampholeon platyceps by Frank (1951). In Bradypodion 
pumilus (Engelbrecht 1951) and in Bradypodion ventralis (Brock 1941), the palatobasal 
articulation has become synarthrodial. 

If no mesokinesis exists, translational movements must be possible between quadrate 
and pterygoid if the quadrate is to be streptostylic. Such translational movements are 
granted in chamaeleons by the fact that the pterygoid does not contact the quadrate as 
it usually does in other lizards. Yet there has been considerable disagreement as to whether 
the quadrate is in fact movably suspended in chamaeleons. Parker (1881) considers the 
quadrate to be movable. Versluys (1912) talks about a special type of streptostyly in 
chamaeleons, correlated with the reduction of palatal mobility. According to Siebenrock 
(1893), the quadrate does not move in an antero-posterior direction but is movable in 
a lateral direction in Brookesia. Following Frank (1951) and Engelbrecht (1951), the 
quadrate is monimostylic in both Rhampholeon platyceps and Bradypodion pumilus. 

Upon manipulation of my dissected specimens I found that Bradypodion pumilus 
is definitely streptostylic. The quadrate is free to move in an antero-posterior direction. 
In Chamaeleo melleri , quadrate mobility appears to be restricted. The quadrate is clearly 
movable in a lateral direction, but less so in an antero-posterior direction. This difference 
in quadrate mobility is not reflected in the macroscopic structure of the quadrate suspen¬ 
sion. Rather the joint histology appears to be involved. However, quadrate mobility is 
clearly correlated with the differentiation of the protractor pterygoidei. This muscle is 
large in Bradypodion pumilus , and it inserts into a tendon which itself is- attached to the 
quadrate. The muscle thus acts as a protractor quadrati. In Chamaeleo melleri , the muscle 
is small and its insertion is restricted to the pterygoid wing. Thus the occurrence and/or 
degree of streptostyly and its function in chamaeleons deserve further investigation. 


ZUSAMMENFASSUNG 

Der Schadel und die Kiefermuskulatur der Gattungen Bradypodion und Chamaeleo 
werden beschrieben und verglichen. Der Schadel der Chamaeleons zeigt einige abgeleitete 
Merkmale die sich auch bei Agamen wiederfinden. Aufgrund der Konfiguration der 
ausseren Nasenoffnung und der Struktur des Helmes wird Brookesia als urspriinglichste 
Gattung innerhalb der Chamaeleons interpretiert. Die Gattungen Bradypodion , Rham¬ 
pholeon und Chamaeleo zeigen das abgeleitete Merkmal einer praefrontalen Fontanelle. 


THE SKULL AND JAW ADDUCTOR MUSCULATURE 


445 


Die Gattungen Rhampholeon und Chamaeleo zeigen dieselbe abgeleitete Struktur des 
Helmes. Die Entwicklung des Helmes erlaubt bei Chamaeleons die Ausdehnung der 
mittleren und tieferen Lagen des ausseren Kieferadduktors in eine posterodorsale Rich- 
tung. Die Schadelkinese der Chamaeleons wird diskutiert. Mesokinese fehlt, Strepto- 
stylie ist in verschiedenem Ausmass entwickelt. Bradypodion pumilus besitzt funktionell 
einen protractor quadrati. 
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